A

Since the sensor u ses about
60m it vould be p rudent to

c7s
disabl e power to it when nol W e 160
needed. o
Svanalog<t Place series resis tors near J ey
It remains to be seen how ~ R279 162K 1% remote sources. C apacitors 0- s pan
5v- 8
prudent it is tof loat the U2 2-Pin Header < VNV near ADC
ground lead. The S Ra%8 av<g RS L00K 1 Jjano  soa 0 sc_ncss
alternative may be a PFET N 2 out BAROMETER 5Vﬂ"ﬂ‘°9’<7—w BAROMETER __Rb 10K 1% 3| A 9 SC_SCLK.
in the Vec enable d by the +—23 Gna 150K 1% O — 61 Anz - scL X
e 98999 s mon33y BT 10€ Aind
R339 100K 1 |mon 32y RB 10K 1% Aind RI04 10K 1
MPXA4115A 100K 1% - RO 10K 1 in:
L Imon+1.8v Rk L Ainé
a Imon-5V 7 BISC-OneSPE Rit 10K1% o] AT g L sav
7 10K 1% 15
L 2N7002 = g A7 Toci 14| AN R367 20
-(-5/2.5)-(+3.3+2.5+1. 8)/4 =vbut 3av R233 100K 1 T 13 | in11.Ref Gnd 1L o1
Vout =Vs( 0. 009* P-0. 09 §)4/-Error 2 0.825 - 0.625 - 0.4 50) = 0.100V
BAROMETER_ENA 3} P = 10. 55555556+ 111, 111 1111¢Vout/ &) Lets just assume tha t if +5is o A RL MAXI13SEEE oo 2R E3VTaN
Ra07 5V and Baro are scaled by the sane gone, ve're dead. T he 5V CPU 100K 196 |
0K 15 factor, so are in the s am uits. supervisory chip input vill cause =
The FET switch, Q7, may introduce a reboot bel ow about 4. 750V (2.500/ 4096) x count
TI clains to have a | over part, little offset due toits on 3 cs ¢ cars ca3s
but only accurate to 2 deg C(probably resistance of abou t 5 o, monp , 100F 1000F 1000 1000 100NF
Wi the -25C and abov e range) Toone  T0onF SoonF  Sobne  Soome  soonE
3.3v Part values ending in "*" should
not be nounted. These parts are
DS1631U ) N N N
uss for diagnostics or inplenentation
SC_SCLK ) scL gsoa 1 »sc_ncs? of al ternate nethodol ogi es.
R309
6 | A9 3 R310 R313  R307 R3L4 100K 1%
AL STout 100K 1% 100K 1% 100K 1% 100K 1% R308
] 100K 1%
Place series resis tors near
4.25 MWx 4 + 7.5MW = 24.5 W remte sources. C apacitors 1
plus 3. 3nWwhen converting temperature near ADC
+ GrWx 10V/ conv_ef f = 67 i
- 0-2.5V span
o7
RB19 10K 1% 1 10
DISC-MISPE ) >FADC 0 Rer RB20 10K 1% 2| fin0 - SbA I scncse
SingleLED-BRIGHTNESS-CTL oL Lok S mnz  scu SC_SCLK
DhcA RB23 150K 14"« n 5] Ang
. RA25 10K 1% o] hind
= RB26 150K 199
Anajog Rel RB27 10K 1% 5| Ang
A RE28_150K 199 o] AT g L
DAleC R830 10K 1% 15 | Mg
e RB31_150K 1 BV Raviet
FE_TEST_PULSE. WL R832 150K I 13 Aini1-Ref Gnd (1L
444 MAXIT39EEE
Ve will need to assig noff page
connectors on the ATWD page for the
DACCy i nput s. 4
C438  C440  Cad2  Ca44  Cdd  CAdl
100nF _100nF  100nF 100nF  100nF 100N
C439  C44l C443  C4d5  C447  C449
100nF  1000F 100nF  100nF  100nF  100nF
R36 100 Note that this FADCis differ ential input.
FADC O Ref 3 Amplifier and shaper stages are [OCcoupled. The
“botton of the span depends on the setting of
the ATVD pedestal voltage. |.e., Fedestal for the
100nF
S Tar‘y—r FADC = Pedestal for the ATV V4 inmst be sel
to ( Vpedestal - (span/2) ) vol ts, or afewn
1 over
%0 100 W
R132 e 0o |2 FLASH_AD_DO
2 D1 FLASH_AD_D1
FADC In ) V™ VIN- D2 FLASH_AD_D2 u23 The (differential input) 4 O M AXC non
R FLASH A0 0 . e o e L) 0 e e
D5 FLASH AD D5 | C121 SCLK FBA W]_OTK 1 reference
D6 FLASH_AD_D6 00" DIN 4
D7 FLASH_AD_D7 3.3V DOUT ouTs DISC-OneSPE
D8 FLASH_AD D8 = upo FBB WI_OTK 1%
D9 FLASH_AD_D9 u12 %l oute & FADC 0 Ref
otR [~ FLasH_NcO Loz FBC & Aok 5V out
CLK
C125 <ncLkx2 outp (& FE_TEST_PULSE_AMPL
100nF 14 15 19 W_T -
POWN FLASH_AD_STBY g FIN1018KEX VR2S5) 6 | REFCD FBD TOK 1%
REFT MODE RA0S REFAB Svanalog
Rere Dvdd » 1 benp
Avdd c1z ] AGND VoD
VREF Avdd 3.3v foonr
SENSE DGnd c270 MAXG250BEAP
) LI0805D121R
AGnd [ T N
R4S 22 AGnd < 15
Open Ckt c29 cio7 1000F  gees
" AD9215BRU-65 100nF 100nF OSCON_6SC6REM S333 cnponent's whose
EEEE value ends i ne
are not to be
288§ nounted
Strap SENSE to Gnd fo 1 2V Span
Open Ckt Strap SENSE to VREF fo r 1V span u28
Strap SENSE to Voltage Div ider for span = .
=1 0(1+Ral R) .~ Sgcﬁa 2cs ouTA W‘T ingleLED-BRIGHTNESS-CTL
U SCLK FBA
P2 X vosl S— o] St . RE2 10K 0.1%
DOUT  ouTB lamp
DAC-UPL 13 5 W_T
14| 4B Fes RE3Y 10K 0.1%
1P c oL Y cL outc :s W‘T FL_REF
v24 FBc RE4 10K 0.1%
5Vana\umTL vee s ouTD ig DAC_Out_1
out REFCD FBD W—T
St T T—a| REFCD REY 10K 0.1%
; . c16
100rB T 100nF 11| benp 5Vanalog
1 1 AGND VDD
TLE24251D cas1
OSCON_6SC6REM MAXS250BEAP
10 bit DAC
17
omF e & 8 §
R
[ile " Digjtal Optical Module AD/DA
[Size | Document Number Rev
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fov 25, 02 GP R278 20

Nane chang e to Zs-svanalog

lelininate 83

haning con flict Caution: The comparato s are 5V
Vrefy 2 parts that cannot be op erated from

Per criterion established July 2002 (gtpadrn)  the design goal for the 3.3V. Care must be take n to protect

IceQube DM i's 200 PE = 1V into the ATWD dic tated by PV saluration 33pF NPO the driven 3.3 V part Svanalog
behavi or. Nanely, the PMI NEVER delivers mor e than about 2V, and is nads U
linear to about 1V into a 50 ohm Ioad (100 oh m|| back-ternination) R35 2400 by E
R4O 2
ca00 DISC-MultiSPE ) <{>1
R390  10uF 6.8V Tan cazs MSPE QBar | 3| e | 4 R3S .51 -
Svanalog<t 2 10UF 6.8V Tan 515
~ MSPE_Q 6| T |7 R®2 51
[ 2]
= Q8 P
2N7002 SPE_QBar 11| o= | 10ras: 51
L lsVanalog<P— A1 3\ AL onespe-C
Locate these anplifiers - Ra2 20 ’E% o7t < MultiSPE-nL Hliﬁ »>
close to the PM signal U3 100nF = 827Pm Header SPE_Q 14| = | 13R354, 5Ly onespe
input. Transnission line SPE_Q
R355
Vref, 1 . 3 ‘ SPE_QBar 22K of FSTDI12M
T00nF =
c281 R41 243 1% car2.
F NPO
R43 RA4 2.2K
499 1% 1 2 Q4
B 2N7002
« OneSPE-nL
19135 + 2°1.3°5 + 6.8°10 + 2* 1151021 1°5+ ciL
30.4°10=13 4 W Cc411 100nF
opanp conparator, 1135 80 14 8014 8005 10uF 6.8V Tan 10K 1%
B19  10uF 6,8V Tan
AD advertises that these (400 M) anplifiers re cover in60ns. A 5mW svanalog<— (It caz
per stage, they give slightly less performance than an HALL35 at U10th a0
. . . the current. Saturation is not a big issue for t he (Iatching) conparator UOBDS&‘ 2
Cal i bration input input, since latch recovery is contr olled by the FPGA €30 LoonE 5vanalog
test-point. Drive 2 AA—XL Analog_Ref L
with 5V square If we have poer to burn, once all revisions are taken into accoun, the RS7 100 Clamp ca1 100nF P67
850 M4 bandwi dih HALL35 nay prove to be a bett er choice as conparator %.33 | | €33, 10uF 6.8 Tan
vave to gener ate input anplifier, as one stage should hav e less delay than 2. ) RS2 33 U43A s o
fixed anplitude 6 3 R325 20 2-Pin Header
test pul ses. The comparators exhibit less trigger delay i f driven by a positive 1 1 2 S5 ATWD. N0
signal, so the second gain stage inverts.  The first one buffers HFAL13518 20 I
to nininize |oad on the PN signal E\GOBBDSD‘ZlR X5.36 R58 ADEU“ng o . d for 200 ME BY
opti i zed for
FE_TEST_PULSE_AVPL 3 If test pulser, B2, injects too mich pover  supply noise, it vill V< 100 100nF A'so try observi ng the
FE_TEST_PULSE have to go, in favor of something that is quieter performance of this SVanalog
3 aso C34 100nF stage vith 499 a nd 249
c122 N Sl 2 10uf 6.8V Tap Ohm feedback div i der
1nF NPO cao8 See if it isstillas Rt
41.21% 37 100nF stable. It shoul d have
E-T> caso ~ more bandvi dth BAS70-04
3 c42 10F 6.8V Ta
g Vref 1000F R60
~ oo |
1801%  optinized for 200 M BN fLoonk ]\cam
RI100 20 vref
2av Sanfec S 102 -01-SD
o Thru- Hol e 2¢2 2mm socket
mates vith Safec
soone L TW02-01-- D 120-08 0 22 20m
br eak-avay h eader % Ju2
NC7SZ126M5; 2 TPGO open Ci Svanalog
2-Pin L LE [ OpenCkt €227 100nF
499 60 ns coax d elay P68 C228  10uF 6.8 Tan
5pF NPO Jun assenbly Pin Hedder
Open Ckt R273 TP65
= R323 20 827Pm Header
1 1
300 » ATWD_IN_1
ADB014RT 5Vanalog
Pa 5 M
c3s €229 1000F
g]\ €341 102 b
Iy Lige In SMMV-102-01-5-D Dly Line Out viei | 1000F cra
vier 1, Py ~
4 B BAS70-04
e 5vanalog<l
Coax_SMB_75_ohm 4
EAP 2709-1511-00 1 or the
2709-7511-001 PGB o duaa R54
equival ent I
Test pulse inj ection 63.41% 1K 1%
capoomectors.com eg c36 (14 doesnt vork, Ve T openckt|  Ra0 Us3 2-Pin Header
B remove transf orner, nject- 1 3 R101 10
2 100nF and use j umper.) 3161% > ATWD_IN_2
1 c41
If the PMT delivers 3V into a 50 ohm Ioad, then change
HEADER 2 m the divider resistors to R30=31.6 a nd F5463.4 Leave
the gain of the anplifier unchanged.  The design goal
i's to have the PMI saturation volta ge vithin the span
of the ATVR 1008
0.470F Y5V
Sansung CL31F4 74ZBNC =
(0.12)
33v
1K 1% R3L  1K1%
cs8 cs4
vref
]OO"EF—':F 10UF 6.8V Tan
C46  10uF 6.8V Tan c44 1000F Cc4s  1000F
5Vanalo
Svanalo 10uF 6.8 Tan Svanalo 10uF 6.8y Tan
o P66 o The shaped signal path design v from
-Pin Header
< RB9 As close o JP4 as possible --> 1 < B4 As close to RB9 as reasonshie --> R70 205 R71205 = R72s R73 505 = RM Harold Yaver of the Engineering Department.
1 2 S EADC_In -Modifications added to insure stable of fset behavior,
- and to of fset the output to match the iny range of
5Vanalog ADBOOSRT ADBOOSRT Jumper the ADC put ut
cs2 cs3 e
€50 100nF C51 100nF X
MAX4166ESA 2 2 Jan 19, 2003 Correct reversed pol arized
Distribute capacitors around th eisland of Vref c24 cs6 ca7 & capacitors on anal og stages. gtp
PEDESTALY) R264 24.91% If some are not needed, they ma y not be nounted. €23 100nF 10 100nF 100nF 4
1 . Vref
P PO P = |9 R84 10UF 6.8V
5 ref 3
s T T N Pet [Cawrence Berkeley National Laboratory GTRILDRNEY
g Ci22 Ca28 15K1% R8O 2.49K1% €60 33pF NPO c22 C61  33pF NPO [fitle —
prd C272 C420 C273 C419 C418 10uF 6.8V Tan 10uF 6.8V Tan c1 c19 1] 1] Digital Optical Module Analog Front End
g 100nF 100nF 100nF 100nF 100nF 10uF 6.8V Tan 10uF 6.8V Tan 1 10uF 6.8V Tan 1T

23 ca21 [Size | Document Number
10UF 6.8V Tan 10uF 6.8V Tan c | <Doc>
to... Mirtin Keste | 3/30/03
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10k 12 R%6 100 Gala 229 NPO RagATK
10-LvDS0UToSn [HE———) F1_TRIGGER come_oown a™% 01 M3 EBRE Boun aesn . ey 9 O St et throw 1AD ez
hpeRn F—ea o R T = D o AR
1o-typsourers (iR cow oz 04T N caagas | o 2L suesion  Eoice [l R OCS s B Py
[ NEREAEERY o momveon apsotas O]
10-LVDSOUTO8p COM_DB10 A2 Y26 Io-hea FLATIN e e81 06 N FE2 B es noe -
18- LVBsouToen FRZ—38 Cour Det RS oumsnor 13121 = e SN ——
e k] Rettasl oo, S HE—Re B, 2 R
FLTigger b & ittt FUPRE TRIG ~ 5 |
Py P - s P —gr e -
i > com 1 sueer uszn RERAZE iorvosiozp 1 FLTiggey bar s £21.09
Zovosaums 3 Srro 00 N oripzien E g%
- Eenvinling pE— e g Reze oo x E:F%
I vosouTizn :“ i;m:m Neatouas | s :% Egiﬁ
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o ATwo1vDD-sUPK—1 e
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AB1S. ) onesee-nL. ﬁﬂ
ot ud ng |03
P EPXAIFET212
> rosusio. 1 e
e : ”
e e [ i S o
epreraz ! £10 £ noe o 2199 M
B BT e
o o]
Feb 6. 2003 gtp cine 234
i
B P o g
B EEEm o
i o i
cine 2184
cine 254
[ o =
Eine 22
==
Eine [
S i
A SO O a0 e sooner o L DU
Mok Stk 1 [t il o e o sy 0t
ek Lt tomres that o1 the e oy I -1 Sppart ot nal 11040113 0=
: ] T i T T L s
% % 1 o S S el
= = e et osc R
1 19, g |28 piete 0 st e ot I
s e 2 S = ] Sas  Suo =
g e i e || o B e
s e <
Aot g — - g o 22 S o S 1085ka21R et
aal ATWDD = ey T i Char Cus  Cuad= » N
e . : e e osc i T o]
AF1s [AEL ATWB0 DA L Veelo 3 b pe S =
s it s reamne o
Agis 1S Vecios gy ~ EN
it el i 5 o e B T B e e
s i Lo poi-araits ook used b Vecio's ropr iohr 0SCON BSCHM 1007 6.8V Tan sk
b s . Homm e vet g .
Qe A p— ¥ v
pnsle w0 00 . s 245 .
igacr et agerconpee % xTWbo_bi0. 4 P — - =cm G D dw
10T e = uct Veclo8 470pF MBRF OSCON 1006 6.6V Tan 18121218
157 HAAIT A = Vesios ﬁ—‘—mww voscz
e S - - 5
Feat 1 T
i s e 5 o B o2 T Lo o oo
abis [AQIE — — Veelo_10 AT 1onF  100nF €308  22uF 6.3VTan Bl4
i AR — s ” %Tl—im a T
loaczo Faghy . i b S -
194020 Fachg, D1 D2 = N Py o ~ ~ 3
e i n Vot B o 2 cailecin| can S coceEom e
wis RIWOT BT L. LL Vedo it STopr NPO =Cos & Cioa
10-An1s [AEAE feel0_11 10nF  100nF  C312  2.2uF 6.3V Tan
iAezs AE— T Oighaise 1 10 65 Tan 817
= [, i
e e L s> rwon oo i HHt
. o RS ose E B
EPxFTal N i e m_‘mmlc Jus. B e cim 22 ESvren
Ve [ER 2 T e
GND_CKLKS. Vc(rcKLKS [ acs. N Jue
. oo s o =
EPXALFET212 EPXAIEGT2; OSCoN Bscam Open Gt = ‘n ot Number e,
e e ——
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March 28, 2003 gtp . Better Maybe this part should have 22.5m mLSif E2225-ND
P55 SAF 9Nz 0.7 0 Mg R Lo suppress conmon mode or 27.5mLS i1 E2225-ND (preferred)
L5
Cable+ 1 cass
g 700 2507 M Ll Kecim
2-Pin Header PM54-101K 1
I _ L10805D121R
A o8 SB0ue 1600
c8o u
P56 1 DL4004MS 664- ND
can Ls 470nF 250
able-
8 L w ez e s
2-Pin Header PM54-101K c8g 2
2.20F 160V LI0805D121R svanalog<t—{ill [l >a.av
Open Ckt | Jumper
2
5vanalog RS-485 Driver (9 nA* \td)
B4 83 S
B9 g4
L10805D121R
] COM+5
board_{o_wre Gardto_vire HvD_Rx <&
c84 c236
P57
" = 100nF 100nF HVD_RXENA g R140
82 81 . HVD_TXENA Open, Ckt
2-Pin Header uaz
HVD_IN ) R161
3 LINE A g3
IN+ Open Ckt
board To_wre| Gardto_vire , UT-oNS, 7 Pen K LINE B
IN-
.
our (L
RG- . SNESHVD11
OUT-REF
Pulse Eng B2105 Gain=(1+(L. 4K/Ry)) | RG* =
2-Pin Header
cas R410 | R409 son 28
4700F 250v coms
MAXAL4SESD J Differential line receiver
P4G64- ND Jumper  Open Ckt (110my Differential line receiver
) » c235 (135
Either an active " | COM 5 L00nE cars
. n
sol ution or a comss Feb 19 2003 gtp, | f routing
transformer will 810 Juz u%6 vorks out, then 33v
be used, but not Li0805D121R COM _ADC_REF LINE A needed (sugge sted)
bot h LINEB R119 R301 7 ek
ce7 Jumper com IN PLD_CLES COoM CLK
470nF 250v] -5V JUZ: 3 6 - CneLk
PaGE: COMM-REF : i 20t ugo
Open Ckt FIN1018KBX
Open Ckt ADB30
coms
5Vanalog R110 R112 Jan 30, 2003
COMM-REF
833 499 2K 1%
LI0805D121R caso
Line Receiver witho u any QR
(4 my
Route M I N for
T mininal noise 100
80 P50 coupling from
o S comm digital sources.
AN . This part is located very nea r the FRGA If
6 oh 48 possible return the ground f or this part to
the compygications inp u circuit!
T1-6-KK8L 20 [2-Pin Header il i
R34 9 1 RA26 100
s 1K1% R342 T 1 VINe D0 RA27 100 $>COM AD_DO
/analog<1 cos D1 Risy 5055 comAD DL
A OHOE0 comeee g T e B AN T
= ro 100 1% ~ RA30 100 2> Com_AD_ D4
100pF D4 R431 100 % LAD. |
D5 Risz 10033, COM_AD D5
VT 5o mw BAS70-04 D6 fren 15555, COM_AD D6
<t D7 COM_AD_D7
MAX4166ESA R434 100 > SOM-ADDT
v 55 |28 R435 00 &2 COM_AD D9
S 10UF 6.8V Tan R311 100 0 COM AT OTR
5.11K 1% cgs o LAD_
13 CcoM_CLK
10UF 8V Tan P
caaq 14 aua
100nF co7 POWN R300_ 30K
cos L00nE | REFT MODE
R120 It RI25 is present then G104 100nF < REFB ovad |24 U2 Essential to cl ock the
10K 0.1% and RI12 must be there as = Avdd T =N-TER W comuni cati ons  ADC at
10K0.1% s well. 11 RIZS is not present, COM_ADC REF 4] e Aved (17 1 ey LIOgOSDL2R Open Ckt power up in or der to
1UF XTR then Cl04 may be rep laced Wth SENSE Dond 7y floonF With some switch fets a nd FRGA (or communicate at all
a short AND RU2 sho uld not be 99 fond 11 PLD) control lines, one could
present ESQE cause the span to be controlled
Ao G203 AD9215BRU-65 " remotely. 1V span may be good for
oonF digitizing time ticks . If pins
w7 c202 = are lacking, then, perh aps 1V span
5Vanalog 2 Pin Header 10uF 6.8V Tan shoul d be chosen t o reduce
ey Strap SENSE to Gnd fo 1 2V Span constraints on th e int
Pin Header R97 R67 3.3y 7ap SENSE to VREF fo r 1V span. anplifier
Open Ckt e Rb* Strap SENSE to Voltage Div ider for span
. 5vanalog =1.0( 1+Ral Fb)
RE7 200 839 B15 B16 up to 190 mW
Replace OR7, B Open Ckt Liososp121r [l LiososD121R
with 5V zener d iodes 27 Feb 3, 2003 gtp
LINE A R121 14 DELETE THESE
) IOUTA  DBO [
R8L R8L Jumeer €102  outs e 2 Eﬂsg‘:;(g,zg
33 10pF NPO* 11
M3 4 FEABT
LINE B R85 3| cowpr  bee |2
TT1-6-KK8L <51 Oy Jumer 19| Compi  DB6 £ COM_DBE
Conpliance is 1.25V ZMM52278 18] cony be B Somper
Nov 21, 2001 Added other terminati on and resistors => Zout/leg = 62.5 ZMM52278 1 RSO beo [ CONDB
ohns. So the ideal REFLO  DBI10 [ CoM De1g
I0ad i npedance is 125 " DBI1 COM_DBI1
ohns = 250 || 250, AVDD  DBI2 COM DB12
where one of t hose i's +—21 pvoD  DBL3 [ COM_DB13
the reflected value ACOM CLK COM_CLK Gve me a good reason to run this D ACfromQKe.
from throug h the DCOM  SLEEP Instead, | think it should be run fr oma line fromthe
transf or mer FPGA and the Iine should be monitored by an input of the
o ol clos miz2 cloe clor = atud i1 Liming precision masureme s are desired
21225(n1in2) "2, a 100nF
2:1 transfo rrer
transforms a 2 00 ohm COM_TX SLEER)) ffitle “ - T
1 0ad i npedanc e to a
1o a\h;p‘ dan Possi bl & uporade 1o ATTSAR Digital Optical Module Communication
[Size | Document Number Rev
C | <Doc> <Re
ale Friday. Vay 162003 heet & 5
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T GO
2 ax
3 CLK
FL_ON_OFF ))————— 4 ao
e :one
casa .
100nF LVES to LVES o] 4 7 FL2
= o FL_CIK 3 FLACIK 8 FL8
u46 FLDO &5 g FLD3 o i
3 L6 FL_CLK FLDI ¢ =
e FLD4 o FLD7 10 FLDS
FL_nCLK FLD5 10 FL_DG 1 FLDS
nCLK
[P | FL_nOE 2 FL_WE 2 FLOY
FIN110IM ! 4 = 13 ) 5V 18V 25V 33V SVanalog  JPIL
R231 FLAO 17 FLAS ]A e
100 1% FLAT 15 FL 15 ao 1 2P
Locate close to JP9 Et 22 1 4 FL ON OFF o i 3 4 > AUX_CTL
FL 1.8V FL 33V 17 FLA g sp—
FL_5V + S
- FL+5V 18 FLAL A 4 5
19 FLA DAC_Out_ 1 12p—
N FL_Trigger FL_Trigger_bar 20 FLAS DAC_Out_ 13 14p—
FL_D[0..7] FL_UNDEFINED FL_ATIN 21 FLA
o 2 = FLPRE_TRIG 2 FLAS HEADER 732
FL_TDI FLUTMS 23 @b o
FL DO 3 39 FLTOR Munt this connector anyw here that all
- 4 ) - 2 vl aF pover supply vol tages ar e available.
{ 2; 43 1 25 1.8v
T 41 48 T % ey Can be used to power and control altern ate PV power supply
90V_Pos) 4 4 / Neg 27 5v
3.3v
ao
FL_A(0..5]) A0 12 x 4 SamTec ESQT-112-02-L-Q-078 30 TRG
AL
A a1 TRG
e 32 a0
A% Looki ng down on the comp onent side of 33 Unde fi ned
_AS he DOV main PCB the pin pattern wll 34 ao
look like the ima ge above 35 PRE_TRG
36 FL_ATIN
a7 ™
38 O
39 T
40 ™
4 a0
42 ao
43 ao
848 852 a4 @b
1812K121R Bead 1812K121R Bead L Lav a5 @D
. EL_+5V 6 90V _Pos
5V unfiltered 1.8V et v
c2s5 cos7 |+ cosa cal c2e4 |+ c123 18 @0
Emon: Iwon: T 47UF/6.3V Tan Emon; IIOOnF T 47UF/6.3V Tan 5 @
= = In the 4x10 arrangenent, this Iooks | ike the follow ng
B49 B51 QD FLD0O FLD4 RO FLA) FLA 1.8V GD Undef T GD GD
1812K121R Bead L sy 1812K121R Bead aK  FLDI FLD5 GD  FLAL FLAS 5V TRG aD 9V Ros
5V 5 = 3.3V =7 FL3gv AW FL2 FLDB GD FLA GD -5 TRG FRETRG TK  GD  90V.Neg
ci61 100nF A470F/6.3V Tan c231 100nF |+ C429 @b AMm Ao W A NGF 3.3V GD AT ™E @D GD
TIOOnF + ca30 TIOOnF T 470F/6.3V Tan
ey
2 S - Serial clock
3 scK
4 M8l -Serial datain
5 MBI
6 MSO- Serial dataout TP12  TESTPOINT
7 MSO =
Ba4 B45 P8 8 QD
IP101
N 1812K121R Ba#12K121R Bead o 5 2 gﬁgg ;gls“( 9 CS0 (DAQ) - Chip sele ct for DAC h
5V BASE_SCLK 3 1 BASE MISO 10 Cs0 —Line 22 gog NC
c24 BASE_MOS! 5 6 11 CSL (A - Chipsel ect for AC —ine &6 550 NC A—
BASE MISO 7 8 TESTPOINT  TP13 cLk CcLK P14 TESTPOINT
47uF/6.3V Tan BASE_nCS0 12 cs1 )
BASE_nC: 9 10 13 OV CFF - Pover supply e nableldisable TESTPOINT ~ TP15 PN PN 5 1 TP16  TESTPOINT
\SE_nCS1> 112 - upply : TESTPOINT  TP17 PIN PIN TP18  TEST POINT
c250 BASE+5y BASE_ON/OFF 13 1 14 Qv OFF TESTPOINT ~ TP19 PIN O PN 12 1l TP20  TEST POINT
oF16.3v Tan 5 16 15 +5V - Main  pover TESTPOINT  TP21 PIN PIN 12 P22 TESTPOINT
BASE-5V. —17 18 16 +5V TESTPOINT ~ TP23 PIN piN 22 A TP24  TESTPOINT
-5V unfiltered 9 20 17 @ TESTPOINT  TP25 PIN O PIN 55 P26 TESTPOINT
TESTPOINT P27 PIN PIN 1 TP28  TESTPOINT
B46 B47 3ML120 Zmm pitch 18 G\
TESTPOINT  TP29 PIN PIN P30 TEST POINT
1B12K121R BAMZKIZIR Bead £ FC1 S4T0 M- Pover - S upply 19-5V - Min pover TESTPOINT  TP3L o PN O PN 22 1 TP32  TEST POINT
- 3ML120-ND from DI gi-Key, 20 -5V, TESTPOINT  TP33 PIN PIN 55 P34 TESTPOINT
v Dy g1y, to match the interface do cunent, Jan TESTPOINT ~ TP35 e PN 52 1 P36 TEST POINT
. 02, 03 TESTPOINT  TP37 2 e O PIN =5 P38 TEST POINT
TESTPOINT ~ TP39 3PN PIN 55 1 TP40  TEST POINT
TESTPOINT T4l 2 PN PIN 52 P42 TEST POINT
TESTPOINT  TP43 PN PIN 50 1 TP44  TESTPOINT
TESTPOINT  TP45 PIN PIN P46 TEST POINT
MICTOR 38 connector
This connector is meant to be used dur ing pre-production
debuggi ng. The footpring shoul d be mounted  on a part of the board
that is later broken off and discarded. T he test-points vill be
used to tack down one of wires that bring s ignals ou of the min
10K 190K 190K 190K 1% board
R220 R223 R226 R229
o Conpati bl e with nodel P6434
3.3V 10K 190K 190K 190K 1% probe for Tektronix |ogic
R221 R224 R227 R230
anal yzer.
— 22 gog 2—
e 88 888 N F—
. [ —
CLK CLK [ FPGA_DO
EX DCD PIN PIN 2o FPGA_DO FPGA D1
EXDSR PIN PIN [ 01 D2
EXR PIN Q PIN 12 FPGA D2 FPGA D3
EX_RTS PIN PIN 2 FPGA D3 FPGA D4
EX_TXD PIN PIN 12 04 D5
EX_CTS PIN Q PIN 2 05 D6
EXDTR PIN PIN FPGA D FPGA D7
—2 i PIN FPGA_D7 FPGA RW
—2a| 4 e oF
PIN PIN 52 X .
—2 b PIN FPGA DA FPGA_DA
—2 i PN 22 FPGA_RW
T iy O N 20— -
T ey N 22—
I ey PN 24—
“as o PN 26—
—3 PN [~2E—
MICTOR 38 connector
Conpatible with nodel P6434
probe for Tektronix |ogic [fitle
Off-Board Subsystems
anal yzer. ubsy
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A | B | c | D 1

Design for 1V output swing of driver=>0.5V at
port =>0.3535V at sumport.

B20 C160 0.3535V from nei ghbor at sumport => 0.175V at Drive this node with Tri-State output of FPGA
<1_-__1_| ort B => 0.87V threshol d. h Le
Svanalog .T. ith " bet b f 1 2 Avpull-up will deliver a positive unit pulse.
LI080SD121R  100nF une W th resistor betveen bases of 1, Q@2. Apull-down vill deliver a negative unit pulse.
R141 & = P 9 pulse.
- R143
COINCIDENCE OUT_UP ) N
2 AN
R139 .
11K
Note to FPGA desi gner: 499 ADB00SRT 75.0
' 00l NI DENCE_QUT_NKX Bal anced output to mininise noise on the board during an event.
li nes nust float' when 9 = 33v 5Vanalog
not signaling (ie R147 —l—>5Vanalog
:" Sh'? f' at et "fl) B21 LI0BOSD121R u11
ri-state output). 2
Both positive and 1K 1% ": R360 51
negati vedpt\ ses‘ | are 1K 1% R373 s c162 100nF=" 3 T4 AAA—D COINC_UP_ABAR
pernitted by pulling up c387 15.0K 1%
or down on the inputs 836 2 H > 6 Dj— R359 51
to the driver op-anps. 5Vaﬂa|09<_-__l—| o 3 N —AA 549 - > COINC_UP_A
Ra74 LIOSOSD&_,IR 100nF J " | R145 2.2K ’_82-Pin Header € R357 51
= MAXO 1 | 11| === | 104 AA
Us9 R376 R375 Threshol ds should be 013EUA ’_Z—H‘J_ 3 > coINe_UP_B
COINCIDENCE_OUT_DOWN  >—AAA2— + e 0.08v o %o = C163 '47pF NPO {>—_|_ R358 51
2 AA—L— - 0 =
11K Ra77 . 1K 1%  above and bel ow << COINC_UP_ALATCH 141 T I8 AAA—DCOINC_UP_BBAR
ADBOOSRT | 75.0 COINC REF o OXING. FEF- FSTD3125M
‘- —l—>5Vanalog _ =
= R378 B7  L10805D121R - -
200 R379
1K 1% u7 J
IC59 100nF =
5Vanalog R 2
R380 1K 1% d 1 ANANAL
MAX4166ESA 1K 1% 8 TP50
ue4 ° R381 L R146 2.2K 2-Pin Header
COINC_REF 3 g
+ 6 15.0K 1%
2 2 R i C164 47pF NPO
20 w
ca| & R382 A L coiNc_up_BLATCH
— =88 % 8.1K = — > 5Vanalog 5Vanalog
= w R383 u10
3 El 100 \TP47 B37 LI0805D121R
o~ 2-Pin Header
| good four quadrent low power 1.65V reverence coul d 2
be used in place of the MAX4166 and associ ated B > LOCAL_COINCIDENCE_Upper _lcsooioonF = {>__|_ R356 51
circuitry. A potential problemfor this circuit is - - us I "-L_‘I_/\/\/\_>>CQ|NC_DOWN_ABAR
the stability of the MAX4161 when either or both of > LOCAL_COINCIDENCE_Lower 244 = {>—_|_ R350 51
the opanps are driven. Varify with first prototype. TP4g |
3 8 1 ANANAZ2 6 ™t I AN
Ei 2-Pin Header [ 12 > COINC_DOWN_A
o MAXO013EUA Rags 2.2k __8Tps1 e R345 51
TBS 1A PSC-2-2-75 2-Pin Header 11 -—r_|
board_to_wire 1 T3 4 sum_uj 1 5 = | = HOAAA—D COINC_DOWN_B
1 SUMPORT  GROUND 4 bj_ R347 51
GROUND  GROUND ort 2u 2
86 A % % 37 PORTL PORT2 2 b 0_320(1)4':2':;;’&\‘ ALATCH gy il 7P CoING_PoWN_pasR
f GROUND GROUND R384 INC_| -
board_to_wire /" |1 1 8 FSTD3125M
T3-1T-K81 CAUTI ON —-—DSVanalog _ =
A bal anced waveform like AM, is and of PSG-2-2 operates B40 LI0805D121R
desirable for transnission over th(s § at pedestal potential 75.0
pat hway.
C62 100nF =
TB7 » § Z2A _PSC-2-2-75 us
1 sum_down
board_to_wire Jy 51 4 1 [ SUMPORT GROUND i 2 [P [
GROUND  GROUND ort 2do |
807, 54 PORT 1 PORT 2 & O A2
Tee M GROUND  GROUND [ 1 Tpe2
board_to_vire /" |1 1 6 ros7 MAXO013EUA R386 2.2K 2-Pin Header
T3-1T-K81 Cgincidence-REF = )
I't may be possible to replace
the PSG-2-2 with a sinple C392 47pF NPO
Nov 21, 2001 Bob added transforner, but this requires 75.0 L COINC_DOWN_BLATCH
IMresistors to taking into account inpedance R125  150¢ - N
transforners mat ching side-effects. In any R137 150%
case, T2, T3 will have to be
Power = 4*1.3*5 + 2%0.4*5 + 1*1.3*5 = 36 nW chosen to match the splitter to
the twisted pair cable. ort_2uj
Make sure that when the op-anps itle
are driven, there is no Sumup z18 Digital Optical Module Local Coincidence
significant bounce on the
‘ground pins of the power

splitters.

port lup T1-6-KK8L* |75 Document Number ev
™o B <Doc> 0
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U10

- cir2
aav [ ] 100nF 4’ —vewio
Open Ckt 166
13 100nF
25yt HEMCRRE - il OSCON_6SC10M
Jumper u33 43{41 -
cas2
£3
NC:
—erNeEEE B2 an
OSCON_6SC10M H3 xg %gg“ B7 100nF
= cas3 w7 | NG Vaad [Fea c169
OSCON_6SC10M 4 Do 100nF
K2 Vvdda gy c132
2 ne vddg Sooce
Ne vaea " c133
q
SR flgw  Veda oo
SD_CLKE CKE  Vddq o
A0..14] Yy Al ce Vddq
A S8 a0 R r—~opo.31
A AL D0
A a2 b1 60nA x 2.5V = 150 MW per
- A3 D2
A A4 D3
A A5 D4
A 3 % D5
A mar & s
AB D7
A J3 | o 2 a2
ALD s i)
A10 D9
AL Ho M
AL Mo AL o0 42
BAD D11
SD_CSN[O-1 DN Ald HB | gay D12 B2
D13
S oS N0 e | 55 o1
nWE WE D15
D16 £
D17 8
D18 |-pe—p1g
SD_DQM0..3) 03 Fca_o20 7
as D21 |
D21 5
022 555
D23 M) 24/
D24 55
D25 F3—p57—
D26 LY
T
o ——
a0 P2—3%
D31
GNDq
eNDd 2229
GNDq B3B335
K4S64323LF-S(D)P-15
176
100nF
167
100nF
MENCORE
L {MEMVIO
_Eaf
“er | xc§§§§/m B2 c170
TR oo
Ne Vdda ["pg 100nF
vddq 22—
_x2 | E1 c17s
2 ne vddg Toone
Ne Vdda Pyg c168
Vvddq 100nF
SD_CLK Lk vagg 52—
SD_CLKE CKE  Vddg 52—
Védq e
A )
A 9140
A AL D0
A 1 a2 D1
o A3 D2
A A4 D3
A5 D4
A <N v % ba Samsung 8 Megab yte 32
A HI bit wide memor y for
A WA 8 e 4
a8 D7 mobi I e conpu ters
A i) @ L
Ao S F pepE (laptop) has
AL G a10 09 A reasonabl e po ver
A13 27| AlL D10 [y Several of t heir
Ald 1| 249 o1 products have th e sane
RL foot print
— D13
sbcs Ni cs o1 1 K4S64323LF-§( D) UIS
nwe HD—KE W b1s [ & (superl ow pover -250
s D16 [ KaS64323LF- S( DPLS
nmsggj aas o1 [ 8 (1ow pover - 409
SD_DQM(0..3] 3 1o B2 19 /] 2.5V core, 1.8V I/Q
= ca D20 /]
QM0 D20 1.8V 1/0requires
ps D21
DOML D21 5 special regi ster
ooz 22 FI—3%—] set-up for CRU
pQMs D23 [FAR—p%0
[a2—D2a 7/}
D24 I"ca 025 /)
GNDq D25 58
oNDg D26 [FAI—p5—
GNDg D27 52— A
Gibg Do [ DB
GNDg p3o [22—p30 ]
GNDq D3l
GNDq
oNDg 2220 -
SNDY 8883 | KaseaaLF-SOP1s

Qoss to M cron
MI48VANB2LFFC- 10T a whi ch
requires address | ine Al

nenory chip

EBD[0..15] )=

To provide the
conpatibility with the
AND ANRIDL 322D

>

R340

J—'\/\/\M&’a v

Feb 3, 2003 gtp

3.3v

Nov 21, 2001
Thorsten.. Pul | up on
on VWP and RESET

Flash Chip Select routed through LD
3§v 3
EBAO.24) DK epay s [ 29
847 2 g g o
EBA3 AL g DAt 3y
oA A2 Q2
EBAS M DQ3 T35
EBAG boa
oA A5 Qs
N A6 DQ6
EBAY 8 | A7 be?
Eoa 2 s DQ8
EBA 3 D0 754
E8A & Al0 Q10
oA yu g Q11
Eoa ALz Q12
oA A13 Q13
Eoa Alg Q14
Ty — At Q15
= T
tRato 1HA NC
E8/
A19
N 821 10 B s
Flash_nOE, o] &2 b5
X 2 oE RP
Flash_nWE| we
Flash_nCS0 cE 2 &
TE28F320C3BC0 il
4 Megaby te
Flash
Meror y
aév aév
uas
\_esa1 25
A0 g bQo
E£8A2
N 241730 8 8 oo 3
E£8Ad 22|42 DQ2 735
[\ _EBAs 21 A3 bos
g DQ4
E£8A6 20 0
[\ _EBA7 19 AS Do
[\ E8As 18] A8 Dbos
E£8A9 g ] A7 per
oA A8 Q8
E8A 6 | A9 DO9
EBA 5 | A0 DQ10 T36
oA o A Q11
on 4 A Q12
oA A13 D1
Eoa 2 a1a Q14
oA o] Als Q15
—38 1 e
o 17 NC
18
EBA2L o 14
12
OE
Flash_nCS1 & o
jash_n cE
& &

TE28F320C3BCY
Flash Memory

Wth the PLD using a driv er, | don't
think these pull-ups a re needed

Flash_nCSo, R328 4.7K

Flash_nCs1, R32L 47K ;o

C134 C135 C136 C137 C138
100nF 100nF 100nF 100nF 100nF

Jan 19, 2003 Correct swapped power pins on SDRAM

15

3.3v
Jumper

AL0..17) D= —(CFD[0..15]
EAS 4|42 02 g
5143 belhs Pover: 3.3V * 75nA for S ELECTED chip
18 4 = 247.5 W
12 as D5 32
AG D6
AT 20,7 o7 28
A5 21 1)
o3 A D8
22 A9 D9 4
2a10 D10
a{All  DIL
>Az b1
A3 D13
A4 D4
42 ms b5
FALT 447 AL8 =k
17 CS 55 [F———KnFecso
N e nFLB
Ne <t NC B nFUB
17
nFWE
41 nFOE
K6Ra016VIDE ]
cl49 3.3v Cl48
100nF 100nF
19
0
21
B
2
7
FA16 4!
FALT 44 nFCSL
NC <t 8
K6RA4016!
c1s2  33v cis3
100nF 100nF
le]
U3#
1 no 00
AL 40 8850
EA2__3 15 b2
Al 3 2
Al 5 o s
A5 185 D5 54
19 15
AG D6
201 a7 o7
21
AB 08
22 |
22 A9 D9
S A0 b0
a1 om
2 Az b1
A1z D13
214 D14 AL
21a15 D15
FALs 4y A16 | 2
A7 cs nFCs2
39
8 LB 7o
NC < NC uB
2
N —
CLix2 K H—rsrKnetke
PN AT L
PIN 3
PIN 22—
BN |24
] T
PN 2
PIN
PIN
PIN
PIN
PIN
PIN 3
i
nECST
PIN
pi [~
. MICTOR 38 connector
)
ffitle
Digital Optical Module Memory
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3
S T [ I c o
A address space of 16 regsters o
K 1% R63
BASE_MISO
Requi re MUX_ENA |ow a t pover up. - R < 2 B1(GTS2)A3(GSR) ;33 > BAROMETER_ENA U826
CONF DONE 3 | by A
Requi re HV power sup ply control 2-pin NETLS; sc_ncs2)p B2(GTS3) A4 198 <SC’MEDS‘ A_nB<G 3.3V o
at pover up, and through Gl DSR_Local 1001% R102 5 | gg(mso) e 1 s Ex_cTs CEXCTS 62 | o
EE boor A0 (126 A 1o 5 1E5e O DT | SHETSE, A R Bom Sech e wersl
- MUX_ENO <z g B13 Sata 126 Fi EX_RXD 555 UART_RXD
10| B4 C Climgs 10K 1% 33 uarTDCD N
Desir e: SC_MISO 11 B1S S'cz 134 X TXD Ga1 | UARTRIN
|ADC and DAC con trol not ATVDL DAC SC_nCS1 5|01 N gg 133 Base_nCS0 E)(i;)}g UART_TXD M
depending on FPGA | oad (avoi d MUX_EN1 Lprpp o2 o F X DT 2| UARTRTS
Ccs1
giitches) o £ c1q 22 . Base_nt EX DT UARTDTR_N
remenber source of po ver failuwe aktine for SN oire & 12 g scUOy————— 101 & Frar<<sc_
Fiash Memory CSR - renapping —" \SOFT RESET__ 36 | T EPXALF67212
ex 1xp_"POR KigrierRizr 147 D! A3 Y
EBD 9 A4
EBD! 0 24 FLAS s Local
c11 EBD: 1 121 _R344_ 100 L CTS_Local
EBD 2
12 noE
L—‘ 3.3v D ! u1s
100nF PLD_CLK - EBD 7 e R320 4.7K DTE RTS Local g4 [T O
If the communications AD Cand DC do urs o FL_UNDEFINED B33V gy P17 DD ot TN T20UT [0
hot 10ad the near by tr ansiator too 2oy — § x'2ri TXO_Local Reset N Cisin DR Tocal 121 2N 13007
Pesul 1y, and it the lina_ 1o the i e ) e € ki mr e 3 T | ‘ o ror R0 Local
Lo oot nen T8y Do len ot X & R SC_NCSS Moni tor ADC (i2¢) A DDA Page Per Lantr onix 3 —S{fan  Roour [Ag—DSR Local
C o [z _CTs Local
f the design, and the cl i E4(GCK1) SC_NCS3 pyp | ocal \TP63. Server 5 R3N  R30UT
Fouted to the GOLKO | ine of the FIN1018KBX RESET ; IR 01% ) bin Header docurent ation CPU_SEROUTI_RS237] A T
lcPLD. NSTATUS 34| 110 R83 {SC_nCSTTenperature Sensor (i2c) AU Jumper 6 [ 81RaN  ReouT 15—
ATVEO DACSC_nCSO 351 Fy(corsT) 3 AL BASE_SCLK : RTSout
B a8 K2) ¢ +3a (08 BASE_ON/OFF PMI HV Subsy stem g coe2 || 8
. EB_CL! o] FA(GCLK2) o X B3FS-1002P (Omron) o 2 c1+ RioUTB
FLD SC_nCs4 S5—gmmo F12(0GE) © J5 BASE nCS1  SPI/Mcrowire SOFT RESE Feb 3, 2003 gtp DigifKey A%0 45-ND n & RaouTe 22—
- 0 4 BASE_nCSO b5 RJ45 AMP 555764-1 i 1 L
F13 J6 a port Approved F el co+
e 1 1 712 188 EXRD Kease_wosi = roore LI 4 Maxaza1cwi
[ EBA3 § RIS udl4 ey SER_PWR Add CRI0, C454, Chg Re86 Wred as I
EBAZ 4 | F16 916 00 DTR_Local April 27, 2003 gtp e %wl cabl e to V-
i H?A:‘ £l A;];ﬁgnlmca\ EX DTR R286  R406 T T 2
EB_nOE *H3 L12 R126_100 T 10K1% 47K
FL_D[0..7] {& EB_nWE +H5 13 Feb 3, 2003 gtp
DIl - EB ness He 14 85— NURESERS > 5VAnalog Silk screen shovs wong direction 250 C260
i , Y
EB_nCSL 2 b s [o2— P64 ; 100nF 1oon¢I
2L jio 16 2-Pin Header BRI111C-TR
EBNCS0 57 | ex  Aous [ 7 R3S 130+ EX TXD = IFeb 3, 2003 gtp  CR11
BOOT FLASH 3 | 016 S o014 |88 3.3v=<h €258
Qutput used to uncon figure FRGA NCONFIG 4 [a7 — EBD7 4 Rat 130" _EX RXD 100nF
FLA0..5] (& P e Pis 013 55 P RAR AL EXRX BAV103.7 2 PinFigader
INT_EXT_PIN_N P13 012 | -£2 This forces the pover DS3 SER_PWR R317, 1K 1% R306. ~10K 1%
EB_nCS[0..3] 3 PLD_FPGA_nWE 2011 o supply to cr ash, BRI111C-TR* AN
PLD_FPGA_nOE C 02 g — initiating pover onreset CA54 - = R,
PLD_FPGA_BUSY v1d PR after & time delay,  A7UF/6.3VTan 2 oze comron ox
Flash_nwp g (¢ ) p
M12 X
i R, EEEELEEEL 3
PLD_FPGAI0..7] ) ¢ M5 I FLASH nOE K eBD0..15] PRULCTR: EEES g
B M3 FLASH nCS1
A C M3 e L
M2 FLASH NCS0 SE885S888
AL M2 75 §55558888
2 Add vat chdog_con trol bit PLD xgcﬁ &4 EEE55555%
A3 ppril 27, 20 03 gtp Debug/nWatchdog 74 |\
s PLD_TDI Kesrpo.24 3.3v
S s oo e
N Ris a0 IO FISTC e By GBT6 e c St
- nF 100ni
R128 10K 1% PLD G15-TDO i nl - Jpg\‘es
33v vdd T
PROC_TMS £24
BMon v FRoc e H pROC TS
GND G EPC EPC PROCTOL i H23| procTo)
GND vdd1 = NE PROC_TCK
GND Vdd1 fgq W W deAr eaFl ashe rBoard BYPASS _|P2I NLI G24 | pROCITRST ]
GND vdd1 +>
N GND vdd1 R N N 0 R A 6 Verticle Entry Shrow ded header 00 — gig TRST
oo vz EPCTE0 12 EPCTDT S el | 100
123 | SN 127 ~ 3 4 TCK D1
GND vdd2 C10C11C11CI1ZC1IT114C140C141 Cld2 DR e o1 pe| TCK
GND Vdd2 100nF  100nF  100nF  10nF OSCON 6SC47M H oI
100nF  100nF  100nF  10nF JTAG ROUTI NG
XC2C256_TQ144 EPXALF67212
> For bypassing the EPC2, | unper center
us2) to bridging position, pin 1topin2
ci3 To put EPC2 into circuit, jumper pinl
N  OnesPE to ping, and pin2 t opind
MSELO R
D2 MSELL R2: 47pF NPO
o | nCEC 100 . 83
S ap12 | d
P 288 BE3,
NCONEIG w20 | 2
Jum 23] nCONFIG 7 | pemia 2
CONF_DONED13 | DCLK CS10 [y, PGM1Z c1a7 EEE] EEER
R205 Lon oo CONFIG_DONE nCs-i0 [ PGMI5 MULISPE EEEY
INITDONE_ 423 | [ya | POMIS R
[LOK’ Opeg Ckt 10-INIT_DONE nWs-10 72 ulti EEE
Ju c1a RS0 Tap7 R298,  47pF NPO 3.3v<t ’ ‘
JISELECT RDYnBSY-I0 oo
CLKUSR-10 (2224 Us0
= Jumper 223 e seLeCT If it is found t hat the
R78 RESET -  mtispe- vee o configuration is correct,
0t B16 Juil, and Jut2
a3Vt W POR TRESET Vppsel  Vecsel installed during mn ufacture,
DPOR e
nPOR - ol uz2
BOOT_FLASH 16 AL nCE = pul | - doun EPCTOD, D0
R299 RIZ s G161 BooT_FLASH FAST 0L ol nCEO = open ckt S TeK 24 1ek 100 28 w5
D14 pepuc_En FAST 103 OneSPE TRST = pul I-vp TDO2TDI_1 EPCTDI 1] TS oe nSTATUS _ Open Ckt
J03; = FAST 104 MultiSPE = pull-up \CASC
C15 | GND-*STDCEL_TEST - pul 1-up Open Ckt " 16 nCONFIG
] NINIT_CONF
PGME PGMT pul 1-up DCLK etk o L DATAQ
[ uza POM7_
= Open Ck PaME L 10_DATA7 “LOCKI-10 PGME TK = pul 1-up CONFDONE | 10].cg M
CPU-QLK is a clock that HAS to be t here at pover up LC Y — A Lockz.0 |28 BGME_ e L
)| Ro4 = pull-
Im| FPGA-CLK nust be delivered to the F PGAafter the FRGA ';GM34A1L |0 DATAS +LOCK3-10 PGMI0 o pul uﬁ:‘ " oND
PoMs 20 | |90 AB4 CONFI G DOE = pul -
is configured (a docunented work-a round) o alate 10_DATA4 LOCK4-10 2 pull-up
gured ( PGM2 NCONFI G = pu ll-up
version of Quartus mst be us ed to conpile PGML Baa| 10_DATA3
PGMO B20 | |0-DATAZ = EPC2
10_DATAL
DATAD w7 | 100N
C146 1000F ™6 .
10-DEV_CLRn e
x PLD TCK
‘8 2-Pin Header 10-DEV_OE — b e— o
[ PLD_TMS
CLKY 6 5
CPU_CLK ™~ H °
—9 PLD_TDI
nCLK 124 PGMO dJ L oML ‘—d %
CLK_REF PGM2 1 2 PGM3 Lo ]
FIN1018KBX - —pomr—— 3 VS — AMP 2510-6002U8
P20 PGMA H ap PO
CLK1p e PGl
J b PGMI_
N20 1 |5 clkin g 7 ) —
T 6 @ obal PGMI0 o9 10 CILKIn P10 .
P73 Yo | CLk2p Qock poMI2 o 11 12 PGM13 S 1P—t—oa—
10-CLK2n PeMia 13 14 PGMI5 4 3
= 100nF 2-Pin Header Input's —Femiz 16 4 g [ TS
B
aa] CLK3p —ds H 1
4 o 2mm pitch SMD HEADER 10X2 (ESE
L5 cLkap AMP 2510-6002U8
c150 W5 joictkan
100nF NC75Z126M5 Servi ce Connec tor for Y-
a3 <R84 A R21 the conveni e nce of J> R 12800 ToK
R284 PROC_TDO
3.3Vt CLKLK_ENA sof tuare progr amers. : : I—PROC_TVS
NS | Wilizes miltif unction ffitle
CLKLK_FB2 — . .
el Pom1z s [5Gk pezn pins % PROC_TDI Digital Optical Module CPU
2 109
neLod CIKIpa | (L OUT2 AMP 2510-6002UB* [Size | Document Number Rev el
FINI017KBX Mght vant to add some of M| Ot GHKLI OUTY C | <Doc>
these nets to the NCnet — DO not mount PRC connect or
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Charge punp vol tage doubl er driven by
buffer driven by a DAC out put

a

TP11

B3z €239 ke v+ -8 1_8
° oo 2.2uF 6.3V Tan 2-Pin Header The resistors shoul d be plac ed
5vanalog<—ll} A cAps oSG 7 C240 radially at one end of t he
L10805D121R 100nF 2.2uF 16V Tan charge storage capacitor. T he
n 5.1 My —3 GND LV i nduct ances shoul d
— 4 be kept as small as possibl e.
- CAP- OUT —
- R237 10 ~ —
SmgleL_ED—BRIGHTNES_S—CTL R d AANA2 . MAXB60ESA  _| ] Resistor values smaller than 1
Driven by a 10 bit DA C u70 3_0242 — R235 2 coat ohmare available in
o )
MAXA166ESA 10uF 6.8V Tan 100K 1% 22pF NPO the 1%set. Resistors shou |d
R236 be chosen to produce a n
== N1 A 1_| acceptabl e signal to the ATW D
9  Jumper
R234
K|__ Q18 51
100 — 2N7002m
>>PMT_LED_PULSER
2 .
= DSl |\ TP10
R244 UVLED | 2-Pin Header
4.7K 9‘
Q17
|\ |“|__} 2N7002
MMBTH81 —o G|
o™
C245
— R247 v
S 1K 1% B
) Z=50 ohmtransnission Ii neq |
SingleLED-TRIGGER ) |
C232
1nF NP NC7SZ14M5 =
R245 SN74AHC1GL4DBVR
—
1K 1% =
Trigger on
R SI NG edge.
Pul se width
>20 ns.
[Title
Digital Optical Module Single LED
Size Document Number Rev
A <Doc> 0
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DCINL

DCIN2

Over-Vol tage protection f

supply. | suppose,

easily be balanced, using
I it is dee med that the

and P FETs
pover supply i nput

v

or the pover
this coud as
just the N

ol tage range

A bob' s suggestion,
flasher board inte r

put the pover pins in the yet bigger
face.

5V,

> +5V unfiltered

B24 B2
1812K121R Bead 18:
1

c180

100nF
T

=—100nF

=
ci81 c182

ci83
R151

0.100

(and tolerence) is great enough, the Qirrent contente rs are:
protection circuit can be deleted April 27, ——>90V_Pos’
fromthe des ign otp Consol idate - Pol ytron LWALS-90-5 (a te n vatt part)
bill 0" . Power e 70 | MK4-0505-9 (a 4 vatt part)
Di gi-Key Pana sonic ey o <90V eg
PKI064- ND ELF- 150024 cas L13 lappr oved Feb 3, The wi nner may not be fro mthis Iist
100nH 1 eg BZXB4CGVEDl CF-ND 2.2UF 160V PM54-100M 10uH 2003 gtp
B22 823 i R285
1812K121R Bead  L10 4700F 250v 1812K121R Bead
1 0 1 c1 1 v e
Cao? . Lol 23] Vit v
70nF 250v . T T T T T 0.100
L 234 3 o2 o L 24 L 2 40-120v com -8
826 ELF-15N002A 2 L11 cars c179 4 2 wn
1812K121R Bead | | i ' PMS54-100M 10uH 4700F 250y 470nF 250v -
'l This part 3 R31S cos 827 vin- -5V -5V_supp
is 8 ohns per o 10M 2.20F 160V 1812K121R Bead 70 T 4-0505-
| eg!! Pover - Qe
gl ! . o NOVAC ap
v 18122474MR 51N
250V 75U
P15 RS5 10K 19 Ceranic
0 0 Capaci t or
1 1 2 1 dJd
2 H : 2
c3 H H c3
Q13
HEADER 4X2*
3 4] o |
For devel opment: A Bl < BOBIGVBDLTID  IRF64INS
daughter card plugged CR6 Q19
into JP1S can be used to CMHZ52358 2N7002 - CRZ e
design an appr opriate
filter net vork
L9
PMS54-100M 10uH
c187 Uss 47uH [SES 831
Ri16  OSCON_ 5CeRaM L2 OSCON_6sC1oM 1812K121R Bead 364
0.10( F 1 47UF/Q3V Tan
INPL L 1 = Cito 3av
+ Cc196
outt C366 [Loonr 1000F 100nF
100nF
NP2 RiS7T = =
30K
comp
c193
INP3 c191 3.30F NPO
33pF NPO -
c221
OSCON_6SC6R8M L6
+5V unfltered vag RY54-100M10uH B34 ca02_ci88
c194 1812K121R Bead  C365 100nF 100nF
0gcOy 6sC10M) 47E/6.3V Tan Lav
e R159 ‘*1!' 1
22.1K 1% c19 +
o o 1oL T T
ca03 ] = = =
100nF =
LBl th
o8 th
el
compz RS oK
R158 ca04 c201
100K 1% ls3pF NPQ [ 1.80F
= = L1
R413 153 R1S4 RIS L PM54-100M10uH 838
Jumper  Open CK110K 1% Open CKL 4.7uH €396 1812K121R Bead €397 c200 €192
ouTL e OSGON §SC10M 47UF/§,3V Tan 1Q0nF 1Q0nF 25y
@;' c40 ca01
+
outs 100nE toone 7~ €L LT
L8o R156 )
nPOR 1 | zso 30K
comps
ouToK
ca06
4 c199 10nF NPO
16 | QM2 33pF RPO =
NURESET 3 VR o ner RIS7, RIS2, RIS6 could be
Alternet power down-re set option. DD§§§ ca05 changed to 33K with a slight
&6 oo reduction in regulat or response
> Cl91, G404, C199 could be
changed 1o 47uF dep ending on
The NAXL702 co ntains MAX1702BEGX the ESR of the 0.1n F ceramc
vol tage monit oring capaci tors on the ou tput nodes.
circuitry, and sta ged start
circuitry
OSCON_6SC6REM ~ OSCON_6SC6REM OSCON_6SC6RBM ~ OSCON_6SC6REM OSCON_6SC6REM
cazl caz1 cazo caar cazs
Svanalpg

Ly Lo

Tl & ol & ol

S

1

Loy Lo

g _

c333 ca31
OSCON_6SC6R8M  OSCON_6SCEREM

Distribute widely around th e PCboard to

i nprove noi se suppr essi on. 11 noise
performance is good enough, sone of these
parts my be deleted fromthe final design

The design mght benefit b y additional
bypassing on 3.3V.

c329
OSCON_6SC6R8M

€327 ca2s
OSCON_6SC6R8M OSCON_6SC6R8M

B28 B2
1812K121R Bead 18:

-5V unfiltered

5 5vanalog
12K121R Bead A\ EEU FCIE470
PL0267- ND
_|+ coa
——100nF 47UF/6.3V Tan
_|+ com
47UF/6.3V Tan
EEU FCIE470
PL0267- ND

9
12K121R Bead

U39
-5V unfiltered 8 | s
DA v our S imonsv s
N Assuning a 500 nW
Y load on -5V, again
71 G100 of 100 yields a1V
o signal 1ot he AXC
5vanalo +vs i nput
Vs
_L_ape26ar
cus =
100nF
u4g
+5V unfiltered
unfiter AN out -2 5V
N Assuning a 200 nW
Y load on +5V, a le]
6100 gain of 100 yields
s a 4000V signal to
o<t NI 3 the ADC in put
c11
100nF
uso
Slan outpE av
N Assuning a 500 nW
Y load on +3. 3V, a
6100 gain of 100 yields
. ° alVsigna to
analog<t s the ADC in put 2
T 3 Vs
T AD626AR
cu7
1000F
st
+5V unfiltered
BN A out R Imons2.5v
N Assuning a 200 nW
Y load on +2.5V, a
6100 gain of 100 yields
. ° a 4000V signal to
5Vanalog<t s the ADC in put
T alls
T AD626AR M
cl19 =
1000F
uss
+5V unfiltered
e Aan outpR 8V
RS ——— N
ur alo Assuming a one
L 27 G0 VALL 1 0ad on +LBY,
againof 10 yields
o<t glumper 61 s a 200m/ signal to
T Vs the ADC i nput
AD626AR
1
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3.3v
R232
150
—
C233 us8
C203
vce 8
ouT 17
GND

= 100nF z
20.

1
MHz Toy ocom Oscillator

C225
100nF

C342

22pF NPG_]_

C343

ADBO05RT

LI0805D121R

10pF NPO

R183
— ANAN—
saa [N
R336 4.7K 4.7K
100n]
R138

XT-VCC

MAX9013EU, R280

T-Section
5vanalog Filter/

| npedance

Mat chi ng
L7 1uH L8 1uH

PM1008-1ROK

PM1008-1ROK

TP54
C395

2-Pin Header
100nF

> TOYOCOM_0SC

R304
C30¢ 100
100pF NPO
= Do | need this sinusoidal
L7 and L8 nust not be C313 (more-or-less) signal to feed

end-to-end or parallel.
Mitual coupling must be IlOOnF

avoi ded.

3.3v
A

]

C316 100nE

uss )

> CLK

S>nCLK
FIN1017K8X

into the ATWD input? Mybe
just square-wave is CK. Sin
is easy to fit, though.

5Vanalog <F— AN
RA404 100nF = =
10K 1%
= There might be a
faster or |ower
- pover conparator, T
= e but that voul d add
© anot her part to the
BOM
2
1
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